Opiate-receptor antagonist improves metabolic recovery and limits neurochemical alterations associated with reperfusion after global brain ischemia in rats.
Opiate-receptor antagonists improve behavioral, electrophysiologic and/or histologic outcome in various experimental models of central nervous system ischemia. To address the potential mechanism(s) by which opiate-receptor antagonists may exert their protective actions in cerebral ischemia, metabolic and biochemical changes were measured in brain of rats pretreated with the opiate-receptor antagonist nalmefene or vehicle and subjected to 60 min of global ischemia followed by 2 hr of reperfusion. 31P and 1H magnetic resonance spectroscopy were used to follow the metabolic changes during ischemia and reperfusion, after which brain tissue was frozen in situ. Biochemical assays included free fatty acids, thromboxane B2, ascorbate, vitamin E and amino acids. Nalmefene-treated animals showed more rapid and complete recovery of cellular bioenergetic state (as indicated by the phosphocreatine to inorganic phosphate ratio), tissue acidosis and lactate levels during reperfusion than placebotreated controls. Ischemia/reperfusion caused significant increases of fatty free acids and thromboxane, associated with significant decreases of ascorbate and glutamate; nalmefene pretreatment limited each of these changes. The degree of metabolic improvement as reflected by recovery of high energy phosphates and reduction of lactic acidosis were highly correlated with changes in tissue levels of arachidonate and glutamate. Thus, the beneficial effects of opiate-receptor antagonists in cerebral ischemia may be due, in part, to an ability to enhance metabolic recovery with associated, reduction in phospholipid hydrolysis and excitotoxin release.